Development of a reliable and valid measure of outcome expectations for exercise for older adults will help establish the relationship between outcome expectations and exercise and facilitate the development of interventions to increase physical activity in older adults. The purpose of this study was to test the reliability and validity of the Outcome Expectations for Exercise-2 Scale (OEE-2), a 13-item measure with two subscales: positive OEE (POEE) and negative OEE (NOEE). The OEE-2 scale was given to 161 residents in a continuing-care retirement community. There was some evidence of validity based on confi rmatory factor analysis, Rasch-analysis INFIT and OUTFIT statistics, and convergent validity and test criterion relationships. There was some evidence for reliability of the OEE-2 based on alpha coeffi cients, person-and item-separation reliability indexes, and R 2 values. Based on analyses, suggested revisions are provided for future use of the OEE-2. Although ongoing reliability and validity testing are needed, the OEE-2 scale can be used to identify older adults with low outcome expectations for exercise, and interventions can then be implemented to strengthen these expectations and improve exercise behavior.
The theory of self-effi cacy (Bandura, 1977) is based on the assumption that psychological procedures serve as a means of creating and strengthening expectations of personal effi cacy. An effi cacy expectation is the conviction that one can successfully execute the behavior required to produce the outcomes. This is currently referred to as self-effi cacy expectation (Bandura, 1997) and must be differentiated from an outcome expectation, which is defi ned as a personʼs estimate that a given behavior will lead to certain outcomes. Together the two explain and are believed to predict behavior. Outcome expectations related to exercise include both positive and negative expectations associated with exercise (Melillo et al., 1996; Resnick & Spellbring, 2000; Resnick, Vogel, & Luisi, in press; Sharon, Hennessy, Brandon, & Boyette, 1997) . Examples of positive expectations noted by participants include getting stronger, feeling better, and improving bone strength, and examples of negative expectations include getting hurt, feeling fatigued, or experiencing pain (Melillo et al.; Resnick, Vogel, & Luisis, in press; Resnick & Spellbring; Sharon et al.) . The purpose of the current study was to test the reliability and validity of the revised Outcome Expectation for Exercise measure (OEE; Resnick, Zimmerman, Orwig, Furstenberg, & Magaziner, 2000) , the Outcome Expectations for Exercise-2 (OEE-2). The OEE-2 scale was developed not only to incorporate positive expectations associated with exercise but also to refl ect the negative outcomes that older adults associate with exercise.
Rationale for Revisions of the OEE Scale
Multiple qualitative studies (Resnick, Orwig, Zimmerman, Simpson, & Magaziner, in press; Resnick & Spellbring, 2000; Resnick, Vogel, & Luisi, in press ) have indicated that although older adults reported many positive benefi ts associated with exercise, there were numerous negative effects that had a signifi cant impact on their willingness to initiate and adhere to a regular exercise program. Specifi cally, these negative outcomes included the belief that exercise would result in increased fear and anxiety or pain or that it might exacerbate underlying chronic illnesses such as arthritis or heart disease. It was anticipated, therefore, that although there was some evidence for the reliability and validity of the original OEE scale Resnick, Zimmerman, Orwig, Furstenberg, & Magaziner, 2001) , the original OEE might not have provided a comprehensive representation of the anticipated outcome expectations of these individuals. Based on these qualitative fi ndings, the original OEE scale was revised to include the most commonly noted themes from qualitative fi ndings (Resnick, 1998; Resnick, Orwig, et al., in press; Resnick & Spellbring, 2000; press) that had not been incorporated into the original OEE scale.
Methods

Participants
All residents living in a continuing-care retirement community (CCRC) were eligible to participate in the study. Residents were excluded, however, if they scored less than 20 on a Mini Mental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975) . The sample included 161 of the 198 residents living in the facility at the time of the study. Thirty (15%) of the residents were not eligible to participate based on MMSE scores, and 7 (4%) refused participation. The mean age of the participants was 88.6 ± 5.9 years, and the majority was female (79%), White (99%), and widowed (80%; Table 1) .
Procedure
This was a descriptive study conducted in a CCRC using a one-time face-to-face interview. The interview included a health-promotion survey with questions about moderate exercise activities, diet, cancer screenings, and participant beliefs and expectations about exercise. The recruitment of participants and completion of the health-promotion survey were done during the week in which infl uenza immunizations were provided in the facility or at the time of moving into the facility, if this was within 6 months of the infl uenza immunizations. The few residents (2%) who lived in the facility but did not receive their immunizations at the facility were contacted via telephone, and a face-to-face interview was arranged if they were interested in participating in the survey. Once consent had been obtained, interviews were set up at a time that was convenient for the resident and were completed by graduate nursing students. The study was approved by the University of Maryland Institutional Review Board.
Measures
The OEE-2 Scale. The OEE-2 Scale was developed from the original Outcome Expectations for Exercise scale (OEE), which is a nine-item measure specifi cally focusing on the perceived consequences of exercise for older adults. The 9 items included in the OEE are all positive benefi ts associated with exercise and include the following statements: (a) makes me feel better physically, (b) makes my mood better in general, (c) helps me feel less tired, (d) makes my muscles stronger, (e) is an activity I enjoy doing, (f) gives me a sense of personal accomplishment, (g) makes me more alert mentally, (h) improves my endurance in performing my daily activities, and (i) helps to strengthen my bones. To complete the OEE scale the participant was asked to listen to each statement about exercise and to strongly agree (1), agree (2), neither agree nor disagree (3), disagree (4), or strongly disagree (5) with the stated outcomes or benefi ts of exercising. The scale is scored by summing the numerical ratings for each response and dividing by the number of responses. We decided to include the neutral response of neither agree nor disagree in the scoring because individuals who neither agree nor disagree with a statement about outcomes related to exercise (i.e., have no opinion of this, have not thought about it, or feel they do not know) should score higher on the trait than those who disagree with the statement. The original OEE scale was initially tested with a group of 175 older adults in a retirement community using structural-equation modeling . There was suffi cient evidence for reliability of the original OEE based on the internal consistency (alpha coeffi cient of .89) and squared multiple correlations (R 2 values ranging from .33 to .68). There was evidence for criterion-related validity of the OEE in that outcome expectations were signifi cantly related to exercise behavior and accounted for 11% of the variance after controlling for age, gender, and self-effi cacy expectations. Construct validity of the OEE was supported with a statistically signifi cant difference between those who exercised regularly (at least 20 min three times per week) and those who did not (F = 31.3, p < .05, eta squared = .15). Those who exercised regularly had a mean OEE of 3.8 (SD = .74), and those who did not exercise had a mean of 3.1 (SD = .77). A confi rmatory factor analysis showed a reasonable fi t of the data to the model. All of the Λ values were statistically signifi cant, indicating that each item was related to outcome expectations for exercise, and 55% of the variance in outcome expectations was explained by these items.
Based on qualitative fi ndings (Resnick, Orwig, Zimmerman et al., in press; Resnick & Spellbring, 2000; Resnick, Vogel, & Luisi, in press) , as previously noted, the original OEE was revised to include the following four items that focused on negative expectations associated with exercise: Exercise . . . causes me to feel short of breath, causes me to have pain, makes me fearful that I will fall or get hurt, and places too much stress on my heart. Conceptually these items were different from the positively related outcome expectations in the original OEE, so they were combined into a subscale of negative outcome expectations. The same response format was used-strongly agree (1), agree (2), neither agree nor disagree (3), disagree (4), or strongly disagree (5)-with participants having the option of neither agree nor disagree because having no opinion or beliefs related to the behavior was indicative of stronger outcome expectations for exercise than was disagreeing with the statement. The revised measure was conceptualized to include two subscales, with the original nine items serving as a positive OEE subscale and the four new items as a negative OEE subscale.
The subscales were intended to be scored separately, and the items on the negative-outcome-expectations subscale were reverse-scored to refl ect higher scores being indicative of stronger (i.e., more positive) outcome expectations for exercise. The ultimate goal in the development of the OEE-2 was to establish a more comprehensive measure of outcome expectations.
Additional Measures. In addition to the OEE-2, the Self-Effi cacy for Exercise (SEE) scale and the moderate-exercise subsection of the Yale Physical Activity Scale (YPAS) were included in the health-promotion survey completed by the participants in this study. The SEE (Resnick & Jenkins, 2000) is a nine-item measure that focuses on self-effi cacy expectations related to the ability to continue to exercise in the face of barriers to exercising. Responses to each item are based on a 10-point scale ranging from 0 (no confi dence) to 10 (very confi dent). Prior use of this measure with older adults provided evidence of reliability (alpha coeffi cient of .93) and validity, with effi cacy expectations signifi cantly related to exercise activity and factor loadings all greater than .50 (Resnick & Jenkins; Resnick, Vogel, & Luisi, in press ).
The YPAS (DiPietro, Caspersen, Ostfeld, & Nadel, 1993; Pescatello, DiPietro, Fargo, Ostfeld, & Nadel, 1994 ) is an interviewer-administered questionnaire that includes fi ve categories of common types of physical activity performed during a typical week: work, caretaking, household activities, exercise, and recreational activities. Only the exercise section of the YPAS was used in this study ( Figure  1 ). Participation in each activity related to exercise was recorded, as well as the total time engaged in this level of exercise during the preceding week. Prior use of the YPAS has demonstrated evidence of 2-week repeatability (r = .63, p < .001) among a sample of 76 older adults, and the YPAS has been validated against several physiological variables that are indicative of habitual activity (DiPietro et al.; Pescatello et al.) .
Data Analysis
Descriptive statistics were used to describe the sample. Before analyzing the psychometric properties of the OEE-2 it was essential to establish whether the OEE-2 was a uni-or multidimensional measure as it was conceptualized with the two separate subscales. Because there is no single recommended method of determining dimensionality (Smith & Smith, 2004; Waugh & Chapman, 2005) , dimensionality of the OEE-2 was explored with both traditional exploratory factor analysis and Rasch analysis.
Before conducting the factor analysis, we examined the correlations matrix to investigate whether there was suffi cient shared variance among the items for a factor analysis to be useful. Given that the Kaiser-Meyer-Olkin (KMO) value was .85, a factor analysis was done. A principal-components factor analysis showed that there were two factors that contributed to the explanation of outcome expectations ( 44% of the variance in outcome expectations, and Factor 2 was associated with negative outcome expectations and accounted for 15% of the variance. A Rasch measurement model of the OEE-2 as a unidimensional model was also considered to address dimensionality (Smith & Smith, 2004; Waugh & Chapman, 2005) , and the INFIT and OUTFIT statistics were acceptable if in a range from 0.6 to 1.4 (Smith & Smith). An INFIT and OUTFIT value of less than 0.6 indicates that the item does not provide additional information beyond the rest of the items on the scale. An INFIT and OUTFIT value of greater than 1.4 indicates that the item does not defi ne the same construct as the rest of the items in the instrument, is poorly constructed or misunderstood, or is ambiguously defi ned (Smith & Smith). Three of the four items developed as part of the negative-outcome-expectations subscale did not fi t in the full model and had INFIT and OUTFIT values of greater than 1.4, and the fi nal item on the negative subscale had an OUTFIT statistic of 1.4. It should be noted, however, that three of the four negative items doubly loaded on both factors (Stevens, 1992) . None of the items on the OEE-2 fi t on a single unidimensional construct for outcome expectations. Based on these fi ndings and the conceptual difference between the concepts, the analyses proceeded as planned with the two subscales as conceptualized. It is evident, however, that there is some overlap between the two constructs.
Validity Testing
The internal structure of the OEE-2 conceptualized as two subscales was considered using confi rmatory factor analysis (Amos Statistical Program) and Rasch analysis (Winsteps Statistical Program). There was evidence of multivariate normality in the OEE-2. The positive subscale of the OEE had a mean of 3.5, median of 3.6, and mode of 3.7; kurtosis of -.33 and standard error of 3.9; and skewness of -.443 and standard error of .2. The negative subscale of the OEE had a mean of 2.2, median of 2.0, and mode of 2; kurtosis of .04 and standard error of 0.385; and skewness of .586 and standard error of 0.29. Based on the general rule of thumb of dividing the skewness and kurtosis by standard errors (Hutcheson & Sofroniou, 1999) , normality was assumed, the sample covariance matrix was used as input, and a maximum-likelihood solution was sought. The chi-square statis tic and chi-square divided by degrees of freedom, the normed fi t index (NFI), and the root-mean-square error of approximation (RMSEA) were used to estimate model fi t. The larger the proba bility associated with the chi-square, the better the fi t of the model to the data (Bollen, 1989; Loehlin, 1998; Pedhazur & Smelkin, 1991) . The NFI tests the hypothesized model against a reasonable baseline model and ideally should be 1.0. The NFI is infl uenced by sample size (Bollen) and therefore cannot be interpreted independently of the other measures of fi t. The RMSEA is a population-based index and consequently is insensitive to sample size. An RMSEA of ≤.06 is considered acceptable, and ≤.08 is considered fair (Hu & Bentler, 1999) . Item signifi cance was based on the critical ratio, which is the parameter estimate divided by an estimate of the standard error. A critical ratio >2 in absolute value was considered signifi cant (Arbuckle, 1997) . A signifi cance level of .05 was used for all analyses. Model fi t of the Rasch measurement model was based on item-fi t statistics (INFIT and OUTFIT) as previously described. Validity testing for the OEE-2 was also evaluated using evidence of testcriterion relationships (Standards for Educational and Psychological Testing, 1999) . Based on the theory of self-effi cacy (Bandura, 1977 (Bandura, , 1997 it was anticipated that outcome expectations would be related to exercise behavior. A stepwise multipleregression analysis was conducted, and age, gender, self-effi cacy expectations, and negative and positive outcome expectations were regressed on exercise behavior to test the relationship between outcome expectations and exercise behavior. Convergent validity was estimated based on bivariate correlations showing evidence of a relationship between outcome expectations and self-effi cacy expectations for exercise and between positive and negative outcome expectations.
Reliability
Internal consistency was estimated using Cronbachʼs alpha, with an alpha coeffi cient of .70 or greater considered evidence of internal consistency (Waltz, Strickland, & Lenz, 2004 ). An index of reliability based on Rasch measurement that considers both person and item reliability was also performed. Person reliability was based on the person-separation reliability index (Smith & Smith, 2004) , which gives an indication of how well the measure can discriminate people based on their outcome expectations and is analogous in interpretation to coeffi cient alpha in true score theory. Similarly, item reliability was based on an item-separation index, which defi nes how well items can be discriminated from one another on the basis of their diffi culty and likewise is analogous in interpretation to coeffi cient alpha. The closer the reliability is to 1.0 the less the variability of the measurement can be attributed to measurement error (Bond & Fox, 2001 ).
In addition, using structural-equation modeling, a squared multiple-correlation coeffi cient, R 2 (Bollen, 1989), was calculated as the estimate of reliability. R 2 estimates the systematic variance in the observed score that can be explained by the model (Bollen; Jagodzinski & Kuhnel, 1987; Reuterberg & Gustafsson, 1992) . For example, if Item 1 R 2 = .71, 71% of the variance in Item 1 is accounted for by the variance in outcome expectations. The remaining 29% of the variance cannot be accounted for and is attributed to error. Ideally, the R 2 for each item, or the amount of variance accounted for, should be at least .5 (Bagozzi & Yi, 1988) .
Results
The mean score for the negative OEE (NOEE) subscale was 3.8 ± 0.80 (range 1-5), and for the positive OEE (POEE) the subscale scale was 3.1 ± 0.67. The total OEE-2 mean was 3.3 ± 0.66, and the participants engaged on average in 39.9 ± 60.0 min per week of exercise. The confi rmatory factor analysis demonstrated that all Λ values were related to the appropriate subscale based on critical ratios and ranged from 0.61 to 0.91 (Table 3 ). The OEE-2 model, which included the two subscales, showed a fair fi t to the data with a χ 2 of 167.3 (df = 64, p < .05), χ 2 divided by degrees of freedom of 2.6, an RMSEA of .08, and an NFI of .88. Analysis of the fi t of the items in the Rasch analysis of the two subscales is shown in Table  3 . The INFIT and OUTFIT mean-square statistics for items on both subscales all demonstrated good fi t with the exception of one item on the NOEE (Is something I avoid because it may cause me to have pain). INFIT and OUTFIT statistics ranged from 0.63 to 1.39 on the POEE and from 0.65 to 1.56 on the NOEE. There was also some evidence of validity based on test-criterion relationships of the OEE-2 in that the POEE subscale, the NOEE subscale, and the total OEE-2 were signifi cantly related to exercise behavior, with Pearson correlations of .32, .34, and .38, respectively (p < .05). The stepwise-regression analysis supported the relationship between outcome expectations and exercise behavior. Positive outcome expectations entered into the equation fi rst and accounted for 19% of the variance in exercise behavior (F = 21.3, p < .05), followed by gender, which added an additional 10% (F = 18.7, p < .05), and then negative outcome expectations, which added a fi nal 3% (F = 14.5, p < .05). Neither self-effi cacy expectations nor age entered into the equation. Convergent evidence of validity was supported in that the POEE and NOEE subscales and the full OEE-2 were signifi cantly related to self-effi cacy expectations, with correlations of .69, .61, and .71 (p < .05), respectively. Finally, as anticipated, the POEE and NOEE subscales were correlated with each other (.50, p < .05).
There was evidence of internal consistency of both the POEE and NOEE, with alpha coeffi cients of .93 and .80, respectively. Rasch analysis provided similar estimates, with an item-separation index of 7.01 and a reliability score of .98 for the POEE and an item-separation index of 3.27 and a reliability score of .91 for the NOEE. The person-separation index for the POEE was 2.18 with a reliability score of .83, and the person-separation index for the NOEE was .83 with a reliability score of .41. As shown in Table 3 the R 2 values were greater than or equal to .50, with the exception of one item on the NOEE subscale (Is something I avoid because it may cause me to have pain) that had an R 2 of .37 and one item on the POEE subscale (Helps to strengthen my bones) with an R 2 of .41.
Discussion
Testing of the OEE-2 measure in the current study provided some preliminary evidence for the validity and reliability of this measure, and the fi ndings can be used to strengthen the measure for future use. Based on a factor analysis and Rasch analysis, there was some evidence to support the idea that the OEE-2 includes two separate subscales, one related to positive outcome expectations and one related to negative outcome expectations for exercise. These two constructs, however, are strongly correlated.
Interpretation of the Rasch analysis provides information for future item revisions. Four of the items on the positive OEE (those focused on the expected outcome of exercise related to feeling better physically and mentally, strengthening muscles, and improving endurance in daily activities) and two items on the NOEE (those focused on avoiding exercise because it causes shortness of breath or places too much stress on the heart) had INFIT and OUTFIT statistics less than 1.0, suggesting that these items were either too easy or redundant. Because these items have repeatedly been noted to infl uence exercise behavior in older adults (Resnick, Orwig, et al., in press; Resnick & Spellbring, 2000; Resnick, Vogel, & Luisi, in press ) future work with a more heterogeneous sample of older adults (e.g., those with less education or from different ethnic groups) should be done before removing them from the measure.
Conversely, there were two items on the positive OEE (the item focused on exercise being enjoyable and the item focused on exercise resulting in a sense of personal accomplishment) and one item on the NOEE (the item indicating that exercise is something to avoid because it may cause pain) that had INFIT and OUTFIT statistics greater than 1.0. For each of these items it might be useful to clarify the type of exercise that is being asked about. It is possible that some types of exercise (e.g., walking) are enjoyable or less likely to cause pain and others (e.g., resistance exercise) cause pain or are boring or less enjoyable.
The OEE-2 explained only a small amount of the variance in exercise behavior. Given the many variables known to infl uence exercise behavior in older adults, this is still relevant (King, Rejeski, & Buchner, 1998; Resnick & Spellbring, 2000) . Likewise, although the correlations were small, the POEE and the NOEE subscales were related to exercise as anticipated. Clinically this suggests that there is value in strengthening positive outcome expectations related to exercise and decreasing negative outcome expectations related to exercise to increase exercise among older individuals. The OEE-2 will allow researchers and clinicians to consider not only these two constructs individually but also which of the constructs (positive or negative outcome expectations) has a stronger infl uence on exercise behavior and then target interventions accordingly.
There was some evidence of the reliability of the OEE-2, with the exception of the person-reliability estimate for the NOEE, which was only .41. This suggested that the NOEE was not able to discriminate people based on their level of outcome expectations, and there is likely evidence of measurement error. To improve reliability and decrease error, the two items on the NOEE subscale (Is something I avoid because it may cause me to have pain and Makes me fearful that I will fall or get hurt) that had low R 2 values need to be revised. These items might be improved if the type of exercise being referred to is clarifi ed. It is also possible that there is error associated with these items because of social desirability and participants being unwilling to openly acknowledge having negative expectations of exercise.
The OEE-2 explained 66% of the variance in outcome expectations. There is, however, still 34% of the variance of outcome expectations left unexplained. It is possible that additional items related to both the positive and negative outcomes expected by older adults to occur after exercise are not represented in this measure. Continued research is needed to explore what older adults expect from exercise, as well as ongoing exploration of the impact of those expectations on behavior. Other possible, albeit less commonly noted, examples of expectations of exercise not currently included in the OEE-2 are decreasing falls, improving balance, improving cognition, ridicule from family members or friends for exercising, and exacerbation of urinary incontinence (Resnick, Luisi, & Vogel, in press; Resnick, Orwig, et al., in press ).
This study was limited by sample size and homogeneity. The majority of the sample was White, well educated, female, and unmarried. Although the sample size was suffi cient for the 5:1 ratio (Bryant & Yarnold, 1995) or use of a sample of greater than 150 (Hutcheson & Sofroniou, 1999) recommended for factor analysis, a sample size of at least 200 is generally recommended when using structural-equation modeling (Bollen, 1989) . Continued testing of the OEE-2 scale, particularly with ethnically and socioeconomically diverse older adults, is needed before the removal of easy or redundant items on the POEE or poorly fi tting items on the NOEE. Rewording of the items with higher INFIT and OUTFIT statistics is recommended to clarify the type of exercise that is being asked about.
This study lays a foundation for evidence of the reliability and validity of this measure and has important implications for clinical work, as well as research. Both self-effi cacy and outcome expectations play an infl uential role in the adoption and maintenance of exercise behavior in older adults (Clark, 1999; Conn, 1998; Nies, Vollman, & Cook, 1997; Resnick & Spellbring, 2000) , and manipulating these variables with cognitive-behavioral strategies has been shown to have the greatest impact on increasing exercise activity in older adults (King et al., 1998) . Measurement of outcome expectations can potentially further the understanding of what factors explain exercise behavior in older adults and facilitate the development of appropriate interventions to improve exercise behavior.
